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Phenytoin, phenobarbitone, carbamazepine, and valproate increase the metabolism of sex hormones and enhance the synthesis of sex hormone binding globulin in the liver.2 In boys the increase in sex hormone binding globulin leads to an increase in total testosterone concentration, but the concentration of the free fraction remains unaltered.2 In adult women increases in serum growth hormone have been noted during treatment with carbamazepine and phenytoin, but the rise in growth hormone caused by insulin hypoglycaemia may be less than expected in adults on antiepileptic drugs.2 Comparable data are not available for children. It has been postulated that short stature, which has been reported in adult men with epilepsy,6 might be consequent on the use of phenytoin in childhood, but our evidence suggests that antiepileptic drugs do not have clinically important effects on height attainment up to puberty.
Infants with congenital diaphragmatic hernia often have severe acidosis and hypoxia at presentation. Immediate repair may lead to an improvement, but many infants deteriorate with increasing hypoxia, dying after a 'honeymoon period' of about 18 hours. This deterioration is usually due to persistent fetal circulation, which is a consequence of hypoxia, acidosis, and the innately abnormal pulmonary arterioles, which are more muscular and reduced in number.' 2 Recent reports have suggested that preoperative treatment aimed at correcting acidosis, hypoxia, and tissue hypoperfusion decreases the severity of persistent fetal circulation and improves survival.5 In 1983 we adopted this new management approach. This paper reports our results.
Patients and methods
From January 1981 to November 1985, 33 infants with congenital diaphragmatic hernia presenting within two hours of birth were treated in our department; their details are shown in Table 1 .
Before August 1983, 16 infants were treated with early surgery. Preoperatively most were ventilated only briefly while surgery was organised. Stomach aspiration was used to decompress the bowel. Metabolic acidosis was treated with sodium bicarbonate.
After August 1983, 17 infants were treated with delayed surgery after a period of preoperative stabilisation. Infants in respiratory failure were paralysed with tubocurare and ventilated using low pressures and high rates. Stomach aspiration was again performed. Arterial and venous catheters were inserted through the umbilical vessels. The 
Results
Details of treatment and outcome are summarised in Table 2 . The preoperative pH was significantly better in the group who received delayed surgery (p<0-001), and all infants with a preoperative pH<7-2 died. The prevalence of contralateral pneumothorax decreased from six after early surgery to one after delayed surgery; all seven infants died. Survival improved from 12-5% after early surgery to 52-9% after delayed surgery (p<005). Five infants had congenital heart disease and they all died. When these five infants were excluded survival rates were 14-3% after early surgery and 64-3% after delayed surgery (p<005).
Ventilation from birth was required in 22 infants; all 10 in the group who received early surgery died, whereas four of the 12 in the group who received delayed surgery survived, two of them despite being profoundly acidotic with a pH of 6 85 and 6-98 shortly after birth.
Discussion
This study suggests that a period of treatment aimed at correcting acidosis, hypoxia, and hypoperfusion preoperatively is associated with improved survival of critically ill infants with congenital diaphragmatic hernia. Ventilation was most effective and the prevalence of pneumothoraces lower if the infant was paralysed and a rate of roughly 60 breaths per minute used. The infants usually improved considerably after several hours of efficient ventilation, and some required no other preoperative treatment. Other infants had metabolic acidosis due to low cardiac output and tissue hypoperfusion. This could usually be corrected preoperatively by giving plasma and sodium bicarbonate, but it often recurred A chest radiograph showed bilateral patchy consolidation. The blood culture grew Salmonella typhi phage type E1 after incubation for three days. Results of lumbar puncture were normal. Repeated stool and urine cultures yielded negative results. Treatment with antibiotics was changed from ampicillin and gentamicin to trimethoprim when the results of the culture were known. Trimethoprim was given for two weeks, during which time she had neither fever nor diarrhoea. At 6 months the infant has microcephaly and neurodevelopmental delay. Multiple stool cultures from the mother and her family have remained negative for S. typhi. No cross infection occurred while the baby was nursed in the intensive care unit where a strict hand washing policy was operated, although the baby was not isolated.
Case 2. After three days of intermittent fever a
